Probing of the structural stability of vimentin and desmin-type intermediate filaments with Ca2+-activated proteinase, thrombin and lysine-specific endoproteinase Lys-C.
Intermediate filaments (IFs) reconstituted from purified, delipidated vimentin and desmin as well as respective protofilaments were subjected to degradation by Ca2+-activated neutral thiol proteinase, thrombin and lysine-specific endoproteinase Lys-C, respectively. The breakdown products were analyzed by SDS-polyacrylamide gel electrophoresis and negative stain electron microscopy. While Ca2+-activated proteinase and thrombin caused rapid and complete degradation of IFs with kinetics not significantly different from those of the degradation of protofilaments, lysine-specific endoproteinase did not exert any electron microscopically detectable effect on filament structure. Although both types of subunit proteins were truncated at their non-alpha-helical, C-terminal polypeptides by this proteinase, they were still able to assemble into 10 nm filaments. Closer electron microscopic inspection of IFs treated with Ca2+-activated proteinase revealed numerous ruptures along the filaments already at very early stages of digestion. SDS-polyacrylamide gel electrophoresis of the processed filaments in conjunction with previous biochemical characterizations of the breakdown of protofilaments by Ca2+-activated proteinase showed that these inhomogeneities primarily arose from degradation of the arginine-rich, non-alpha-helical N-termini of the filament proteins. These findings demonstrate that, although the N-terminus of vimentin and desmin is essential for filament stability, it is still highly susceptible to proteolytic attack in particular and very likely to posttranslational modification in general. Such structural modifications of the N-termini of IF proteins might exert great influences on the intracellular distribution and molecular organization of IFs in various physiological and pathological conditions.